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Abstract 
Power is an important characteristic for law enforcement officers. Tasks such as carrying or 
dragging a civilian to safety, jumping or vaulting, and suspect restraint and pursuit, require 
power to be effective. Certain recruits may be lacking in these qualities even if they have been 
accepted to a law enforcement agency (LEA). This study investigated upper- and lower-body 
power in male and female LEA recruits, and recruits of different ages, prior to academy training. 
Retrospective analysis of recruit data from one LEA was conducted. The measurements were: 
vertical jump height (VJ); peak anaerobic power calculated by the Sayers equation; power-to-
body mass ratio (P:BM); seated medicine ball throw (MBT) distance; and MBT distance relative 
to body mass. Independent sample t-tests were used to compare the sexes, while a one-way 
ANOVA with Bonferonni post hoc compared the pooled data for recruits across different age 
groups (20–24; 25–29; 30–34; 35+ years). The male recruits demonstrated superior performance 
across all power tests compared to the females (p < 0.001). Regarding age, the 35+ year group 
performed less than optimally in the VJ and P:BM compared to  the 20-24 and 24-29 year 
groups, and in the relative MBT compared to the 20-24 and 30-34 year groups (p = 0.003-0.037). 
Despite being accepted to a LEA, females and recruits aged 35+ years of age may be lacking in 
upper- and lower-body power. Female and older recruits should participate in strength and power 
training prior to academy attendance to maintain or enhance these qualities. 
 
Key words: medicine ball throw; police; Sayers equation; tactical; vertical jump 
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INTRODUCTION 
Law enforcement is a physically demanding profession, and places a physiological demand on 
those employed in this vocation. On-duty law enforcement officers (LEOs) may be required to 
push, pull, lift, carry, drag, jump, vault, crawl, sprint, use force, and sustain pursuit of a suspect 
at any time during their shift (17). Several of these tasks, such as carrying or dragging a civilian 
to safety, jumping or vaulting a barrier or fence, and pursuing a suspect, have a high dependence 
on power. Power is the ability to generate high amounts of force in short periods of time (19). In 
athletic populations, numerous studies have documented the benefit of greater upper- and lower-
body power. For example, superior athletes have been shown to demonstrate greater upper-body 
power as measured by bench throws compared to their lesser counterparts (1, 3). Greater lower-
body power as measured by jump performance has been associated with faster running speeds in 
male (13, 27) and female (45) athletes. Power is clearly a quality that has benefit for any 
individual that needs to perform dynamic tasks. However, there has been less analysis of this 
quality in law enforcement populations. 
Medicine ball throws have been used to provide an indirect measure of upper-body power 
in the field (12, 20, 26). Lockie et al. (26) stated that the seated medicine ball throw (MBT) was 
an effective test of upper-body function in athletic populations. Indeed, the United States (US) 
army has recently adopted the MBT with a 2-kilogram (kg) ball as part of their Occupational 
Physical Assessment Test (OPAT) (36). The actions required in the MBT, which involves a 
forceful extension of the arms, have been related to dynamic activities such as pushing and 
fending in contact sports (30). This has clear applications for LEOs, as they may need to make 
contact and physically engage suspects during a shift (17).  
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Despite this, there is currently no research that has investigated the use of the MBT as a 
measure of upper-body power in LEOs, either for recruits or incumbents. 
Lower-body power is commonly measured via jump tests (27, 35). Although jumping 
may not provide a direct measure of power, jump assessments are easy to administer (27), 
provide a valid assessment of an individual’s physical capacity (8), and power can be derived via 
specific formulas (15, 34, 42). The vertical jump (VJ) has been used to assess lower-body power 
in different law enforcement populations (9, 11, 15, 17, 18, 31, 37, 38). Lower VJ performance 
scores have been found to relate to an increased risk of injury and illness during academy 
training in law enforcement agency (LEA) recruits (37). In incumbent officers, Lockie et al. (31) 
found that younger (20-29 years of age) LEOs performed better in the VJ when compared to 
older (40-59 years) officers. Dawes et al. (15) found that greater VJ displacement correlated with 
faster 0-5 meter (m), 0-10 m, and 0-20 m sprint times in part-time Special Weapons and Tactics 
(SWAT) officers (correlation coefficient [r] = -0.572 to -0.608). Further, Dawes et al. (15) found 
that relative power calculated from the VJ also correlated with these sprint intervals (r = -0.561 
to -0.627). Taken together, these studies highlight the value of lower-body power for LEOs. 
It is important to note the specific physical qualities of LEA recruits and incumbents, as 
recent research has shown that this can vary between these populations (38). Most LEAs conduct 
physical ability testing as part of the hiring process, in an attempt to find candidates that have the 
requisite physical abilities to complete academy training and the specific tasks required in the 
occupation. Further to this, LEAs should generally have a non-discriminatory hiring policy 
regardless of age, sex, and ethnicity for all qualified individuals (5, 32). This generally results in 
academy training classes of individuals with a range of physical abilities. Nonetheless, the job 
tasks for LEOs will remain the same, regardless of factors such as sex and age.  
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This is notable as previous research has shown that incumbent female officers may 
perform to a lower level in certain physical assessments (e.g. assessments such as the VJ and 
maximum number of push-ups in 1 minute) when compared to male officers (7, 18, 31, 38). 
Older incumbent officers may also experience decrements in physical performance (e.g. VJ 
height, maximum number of push-ups and sit-ups completed in 1 minute, 2.4-kilometer run 
time), which has been linked to age-related declines in aerobic and anaerobic fitness (18, 31), 
with some research suggesting that the nature of the law enforcement occupation itself has a 
negative impact on fitness (38). Considering these sex and age differences, the physical training 
approach that is completed during LEA academy training often features a ‘one-size-fits-all’ 
approach (39). This approach could be problematic if the recruits, as suggested above, differ in 
their physical fitness standards, including their ability to generate power. It would be beneficial 
to understand whether these qualities vary in LEA recruits prior to academy training with regards 
to sex and age, and if so, by what degree. This information could prove useful in designing 
fitness programs for physical training instructors and tactical strength and conditioning 
facilitators (TSAC-F) who work with LEA academy classes. 
Therefore, the purpose of this study was to investigate the effects of sex and age on the 
upper- and lower-body power characteristics of LEA recruits prior to the start of academy 
training. A cross-sectional and retrospective analysis of pre-existing data collected from LEA 
recruits was conducted. The subject data was stratified into males and females, and the pooled 
(males and females combined) data was also stratified into age groups (20-24 years; 24-29 years; 
30-34 years; and 35+ years). Upper-body power was measured via the MBT, and MBT distance 
was also derived relative to body mass (25, 43). Lower-body power was measured by the VJ.  
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Peak anaerobic power measured in watts (PAPw), and PAPw relative to body mass 
(P:BM) was also calculated from the VJ (15, 34). It was hypothesized that male and younger 
recruits would perform better in all power assessments when compared to females and older 
recruits, respectively. 
 
METHODS 
Experimental Approach to the Problem 
In accordance with previous research (14-18, 31), a retrospective analysis of existing data was 
performed to investigate the effects that sex and age may have upon physical upper- and lower-
body power in LEA recruits prior to academy training. As stated, the candidate pool was 
stratified into males and females, and the pooled (males and females combined) data was also 
stratified by age (20-24 years; 24-29 years; 30-34 years; and 35+ years). Independent samples t-
tests were used to compare males and females, while a one-way analysis of variance (ANOVA) 
was used to separately compare the different age groups. The dependent variables for this study 
were: VJ height; PAPw; P:BM; MBT distance; and MBT distance relative to body mass. 
 
Subjects 
Data were collected by one US-based LEA in the week preceding academy training, and similar 
to previous research (14, 15, 31), was released with consent from that organization. This sample 
of convenience was comprised of 179 recruits (age: 27.67 ± 6.18 years; height: 1.74 ± 0.09 m; 
body mass: 78.76 ± 14.17 kg), which included 142 males (age: 27.46 ± 6.10 years; height: 1.76 ± 
0.08 m; body mass: 82.54 ± 12.96 kg) and 37 females (age: 28.49 ± 6.52 years; height: 1.63 ± 
0.06 m; body mass: 64.25 ± 7.88 kg).  
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This sample incorporated two training cohorts for the LEA that started their academy in the Fall, 
and any strength and conditioning programs prior to academy were generally completed at the 
individual-level only by recruits. Based on the archival nature of this analysis (14-18, 31), the 
institutional ethics committee approved the use of pre-existing data. Nonetheless, the study still 
conformed to the recommendations of the Declaration of Helsinki. 
 
Procedures 
The data in this study were collected by staff working for one LEA using the procedures that are 
detailed hereafter. The staff were all trained by a certified TSAC-F who verified the proficiency 
of the staff members. Prior to testing, each subject’s age, height, and body mass were recorded. 
Height was measured barefoot using a portable stadiometer (seca, Hamburg, Germany), while 
body mass was recorded by electronic digital scales (Health o Meter, Neosho, Missouri).  The VJ 
and MBT were both conducted outdoors on a concrete surface at the LEA’s training facility on a 
day scheduled by the staff for the LEA. Testing typically occurred between the hours of 0900-
1400 depending on recruit availability, and subjects did not eat in the 2-3 hours prior to their 
testing session. Subjects rotated through the tests in small groups of 3-4 recruits, and were 
permitted to consume water as required during testing. 
 
Vertical Jump (VJ) 
A Vertec apparatus (Perform Better, Rhode Island, USA) was used to measure the VJ, and 
followed established assessment protocols (4, 9, 28, 29). The protocols adopted by the LEA staff 
for the VJ have been shown to have very high test-retest reliability (r > 0.99) (4). The subject 
initially stood side-on to the Vertec (on the subject’s dominant side), reached upward as high as 
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possible, and fully elevated the shoulder to displace as many vanes as possible, all while keeping 
their heels on the floor. The last vane moved became the zero reference. The subject then jumped 
as high as possible, with no preparatory or jab step, and height was recorded from highest vane 
moved. No restrictions were placed on the range of countermovement during the jump. VJ height 
was calculated in centimeters (cm) by subtracting the standing reach height from the jump 
height. Each subject completed two trials, with the best trial used for analysis. Peak power from 
the VJ was also calculated for the best trial by using the equation from Sayers et al. (42): Peak 
Power (watts; w) = (60.7⋅VJ height [cm]) + (45.3·body mass [kg]) - 2055. PAPw was also 
calculated relative to body mass to provide a power-to-body mass ratio (P:BM) via the equation: 
P:BM = PAPw·BM-1 (15, 34). 
 
Medicine Ball Throw (MBT) 
The MBT was used to indirectly measure isolated upper-body power, and the protocols utilized 
were adapted from previous research (12, 20, 26), which have been shown to have high test-
retest reliability (r > 0.95) (20). Subjects sat on the ground with their head, shoulders, and lower 
back against a concrete wall. They then extended their legs horizontally on the floor in front of 
the body, and maintained this position throughout the MBT trials. Similar to the US Army’s 
OPAT (36), subjects projected a 2-kg medicine ball (Champion Barbell, Texas, USA) as far as 
possible using a two-handed chest pass, without the head, shoulders, and hips moving from the 
wall. The medicine ball was lightly dusted with chalk to allow subjects to grip the ball, and also 
to mark the ground where the ball landed after the throw (26). The measurement taken, using a 
standard tape measure, was the perpendicular distance from the wall to the chalk-marking closest 
to the wall made by the ball (26, 36).  
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No limitations were placed on the height of the throw. Two trials were completed, and the best 
trial was used for analysis. To provide a further measure of upper-body power, the MBT distance 
was also made relative to body mass via the formula: relative MBT = throw distance·body mass-1 
(25, 43). 
 
Statistical Analysis 
Statistical analyses were processed using the Statistics Package for Social Sciences (Version 24; 
IBM Corporation, New York, USA), and Microsoft Excel (Microsoft CorporationTM, Redmond, 
Washington, USA). As stated, the sample was stratified by sex (males and females) and age (20-
24 years, 25-29 years, 30-34 years, and 35+ years). Descriptive data (mean ± standard deviation 
[SD]; 95% confidence intervals [CI]) were calculated for each of these groups. An independent 
samples t-test was used to compare the male and female groups, with significance set at p < 0.05. 
To compare the age groups, a one-way ANOVA was utilized (p < 0.05), with a Bonferroni post 
hoc for multiple pairwise comparisons. Effect sizes (d) were also calculated for the between-
group comparisons for sex and age, where the difference between the means was divided by the 
pooled SD (10). In accordance with Hopkins (21), a d less than 0.2 was considered a trivial 
effect; 0.2 to 0.6 a small effect; 0.6 to 1.2 a moderate effect; 1.2 to 2.0 a large effect; 2.0 to 4.0 a 
very large effect; and 4.0 and above an extremely large effect.  
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RESULTS 
The data for the male and female groups are shown in Table 1. The male recruits demonstrated 
significantly higher power results in all tests. There were very large effect sizes for the 
differences in PAPw and absolute MBT. The difference between the sexes in the VJ and P:BM 
had large effect sizes, while the between-sex difference for relative MBT had a moderate effect 
size. 
 
***INSERT TABLE 1 ABOUT HERE*** 
 
The data for the different age groups are shown in Table 2, with the effect size data in 
Table 3. The 20-24 year (p = 0.021) and 25-29 year (p = 0.042) groups had a significantly greater 
VJ when compared to the 35+ year group. The 20-24 year (p = 0.003) and 25-29 year (p = 0.020) 
groups also had a significantly greater P:BM when compared to the 35+ year group. With 
regards to the relative MBT, the 20-24 year (p = 0.014) and 30-34 year (p = 0.037) groups were 
superior to the 35+ year group. There were no significant between-group differences in PAPw (p 
= 0.253) or the MBT (p = 0.187). All significant differences had moderate effect sizes. 
 
***INSERT TABLE 2 ABOUT HERE*** 
***INSERT TABLE 3 ABOUT HERE*** 
 
DISCUSSION 
This study investigated the effects that sex and age may have had on the upper-body power, as 
measured by the MBT, and the lower-body power, as measured by the VJ, of LEA recruits prior 
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to academy training. The results indicated that both female recruits and older recruits above 35 
years of age tended to perform lower in power assessments when compared to male recruits and 
younger recruits, respectively. Given the likely importance of power to specific policing tasks 
such as such as jumping or vaulting barriers and suspect pursuit (15, 17), as well as the link 
between better jump performance and the reduction of illness and injury risk during the academy 
period (37), these results are notable. The findings from this study have important implications 
for TSAC-F and strength and conditioning coaches who work with LEA recruits. As will be 
discussed, female recruits and older recruits preparing to enter an LEA for training should 
attempt to develop their upper- and lower-body power prior to the academy period as they may 
be deficient in these capacities when compared to other recruits in their training classes. This 
would be especially problematic if the training approach for the LEA is ‘one-size-fits-all’ (39) 
and given that the job demands do not vary regardless of the sex or age of the recruit (5).  
The results from this study showed that the male recruits scored higher than the female 
recruits in all power assessments (i.e. both upper- and lower-body). This result was in line with 
the study’s hypothesis, given that males, in general, tend to carry more lean body mass when 
compared to females (22), and previous research has shown that male incumbent officers tend to 
perform better in tests of power when compared to female incumbents (7, 18, 38). The VJ height 
for the males in this study were similar to that from police cadets (59.1 ± 11.1 cm) (11), 
incumbent LEOs (~53 cm) (31), incumbent highway patrol officers (50.74 ± 8.89 cm) (18), and 
part-time SWAT officers (55.40 ± 6.7 cm) (15) from across the US. The mean VJ height for the 
females from this study was similar to that for police cadets (39.9 ± 4.5 cm) (11), and incumbent 
LEOs (~34 cm) (31) and highway patrol officers (36.80 ± 5.69 cm) (18) from across the US. 
Collectively, this data indicated the subjects from this research are representative of LEOs, 
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which provides practical application for the current results. As female recruits will often need to 
perform the same tasks as males during physical training (39) and on the job (5), they may be at 
an initial disadvantage in power-based activities. On this basis, female recruits should attempt to 
develop their upper- and lower-body power prior to the academy period with the guidance of 
TSAC-F and strength and conditioning coaches. This approach could assist in lowering the 
chance of injury and illness (37), while also enhancing the ability to perform job-related training 
tasks (e.g. defensive tactics and running training). 
Similar to previous research (31), data were pooled for the age group comparisons. With 
regards to the VJ, the 35+ year group had a significantly lower jump heights and P:BMs when 
compared to the 20-24 and 25-29 year groups, and all comparisons had moderate effect sizes. 
The value of these variables was highlighted by Dawes et al. (15), who documented that greater 
VJ height and P:BM related to faster 20-m sprint times in part-time male SWAT officers. In 
contrast, there were no significant between-group differences in PAPw. Interestingly, Dawes et 
al. (15) found that PAPw derived from the VJ did not significantly correlate with 20-m sprint 
times in part-time male SWAT officers. Nonetheless, the results from this study highlight that 
recruits aged 35+ years performed lower in the VJ, and in the generation of lower-body power 
relative to body mass. This has also been seen in older incumbent officers when analyzed in 
cross-sectional studies (18, 31), and may reflect age-related changes in fast-twitch muscle fiber 
size (23) and lean tissue mass (22). As noted, given that the demands of physical training will 
generally not vary regardless of the population subsets within an academy class (39), older 
recruits should complete specific training to ensure the maintenance or improvement of absolute 
and relative lower-body power.  
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This should positively contribute to jumping, vaulting, and running tasks (13, 27, 45), as 
well as injury and illness prevention (37). TSAC-F and strength and conditioning coaches should 
consider this information when designing programs for older LEA recruits. 
There is currently no research that has measured the performance of the MBT in law 
enforcement populations. This is despite the fact that the actions required in the MBT (i.e. a 
powerful extension of the arms) could manifest in job-related tasks (i.e. a physical altercation 
with a suspect) (17). Lockie et al. (26) stated that the MBT was an appropriate test of upper-body 
function, and found that recreational male team sport athletes projected a 1-kg medicine ball a 
distance of approximately 7.66 m. However, this study used the MBT as implemented by the US 
Army, which utilizes a 2 kg ball (36). There were no significant differences between the different 
age groups when considering the MBT distance. Indeed, all age groups exceeded the minimum 
MBT distance of 4.50 m required for an infantry, armor, and artillery position in the US Army 
(44). However, when considering MBT distance relative to body mass, the 35+ year group 
performed lower than the 20-24 and 30-34 year groups. Similar to the P:BM as measured from 
the VJ, older recruits appeared to have a deficiency in the ability to generate upper-body power 
relative to body mass. As upper-body power could positively contribute to tasks required in 
defensive tactics training (e.g. grappling, wrestling, and striking) (6, 40), in addition to job-
related tasks (17), this is also a capacity that older recruits should attempt to optimize prior to 
academy. 
There are certain study limitations that should be acknowledged. There were more males 
than females analyzed in this study, although this is typical for LEA populations (9, 11, 18, 31, 
41). Nevertheless, future research should attempt to analyze more female LEA recruits to garner 
more information about this population.  
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This study only utilized one upper- and lower-body power test each. Although this was 
due to time constraints when assessing LEA recruit populations prior to the start of an academy, 
this limited the interpretation of power characteristics in this population. Future research should 
investigate other measures of upper- and lower-body power, including loaded bench throws (2), 
a backwards overheard medicine ball toss (25, 33), and standing broad and lateral jumps (28, 
29). Furthermore, future research should also document how measures of upper- and lower-body 
power, such as the MBT and VJ, change after the academy training period. Within the context of 
these limitations, the results from the current study showed that female recruits, and recruits 
older than 35 years of age, should complete a strength and conditioning program that eventually 
is aimed at improving strength and power outcomes prior to attending an academy. An 
appropriate program that develops upper- and lower-body power could assist with injury and 
illness prevention (37), as well as performance in job-specific training tasks that require power 
(6, 15, 17, 40). 
PRACTICAL APPLICATIONS 
There are several practical applications that can be drawn from this research. TSAC-F and 
strength and conditioning coaches who work with LEA recruits should consider the following 
information when preparing individuals for academy training. Female LEA recruits should 
complete strength and power training to develop these qualities prior to their commencement of 
training at a LEA academy. Even though they have been accepted to a LEA, the inherent 
physiology of female recruits may place them at a disadvantage when compared to their male 
counterparts. Structured, long-term resistance training has been shown to positively influence the 
occupational performance of women in the military (24), and this would also have application 
for female LEA recruits.  
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Older recruits (i.e. 35+ years of age), should also complete strength and power training prior to 
academy attendance to maintain or develop their ability to generate upper- and lower-body 
power relative to body mass. The completion of power training can have a positive influence on 
muscle function and fast-twitch muscle fiber size in older individuals (23), so this approach 
should be adopted by older LEA recruits as long as possible prior to academy attendance. Further 
to this, training instructors may consider utilizing ability-based training rather than a ‘one-size-
fits-all’ approach in order to more appropriately develop power across an academy class (39). 
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Table Legend 
Table 1: Descriptive statistics (mean ± SD; 95% CI) for the vertical jump (VJ), peak anaerobic 
power measured in watts (PAPw), power-to-body mass ratio (P:BM), medicine ball throw 
(MBT), and relative MBT (RMBT) in male and female law enforcement agency recruits prior to 
academy training. 
Table 2: Descriptive statistics (mean ± SD; 95% CI) for the vertical jump (VJ), peak anaerobic 
power measured in watts (PAPw), power-to-body mass ratio (P:BM), medicine ball throw 
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(MBT), and relative MBT (RMBT) in law enforcement agency recruits stratified by age (20-24 
years, 25-29 years, 30-34 years, and 35+ years) prior to academy training.   
Table 3: Pairwise effect size data for the vertical jump (VJ), peak anaerobic power measured in 
watts (PAPw), power-to-body mass ratio (P:BM), medicine ball throw (MBT), and relative MBT 
(RMBT) in law enforcement agency recruits stratified by age (20-24 years, 25-29 years, 30-34 
years, and 35+ years) prior to academy training.   
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Table 1: Descriptive statistics (mean ± SD; 95% CI) for the vertical jump (VJ), peak anaerobic power measured in watts (PAPw), 
power-to-body mass ratio (P:BM), medicine ball throw (MBT), and relative MBT (RMBT) in male and female law enforcement 
agency recruits prior to academy training. 
 Males (n = 142) Females (N = 37) p d d strength 
VJ (cm) 54.36 ± 11.21 (52.50-56.22) 38.20 ± 10.34* (34.76-41.65) <0.001 1.50 Large 
PAPw (watts) 4984.20 ± 950.51 (4826.51-5141.89) 3174.46 ± 744.40* (2926.26-3422.65) <0.001 2.12 Very Large 
P:BM (watts·kg-1) 60.60 ± 8.79 (59.14-62.06) 49.35 ± 9.90* (46.04-52.65) <0.001 1.20 Large 
MBT (m) 6.21 ± 0.99 (6.04-6.37) 4.01 ± 0.61* (3.81-4.22) <0.001 2.68 Very Large 
RMBT (m·kg-1) 0.076 ± 0.013 (0.074-0.078) 0.063 ± 0.009* (0.060-0.066) <0.001 1.16 Moderate 
* Significantly (p < 0.05) lower than the males. 
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Table 2: Descriptive statistics (mean ± SD; 95% CI) for the vertical jump (VJ), peak anaerobic power measured in watts (PAPw), 
power-to-body mass ratio (P:BM), medicine ball throw (MBT), and relative MBT (RMBT) in law enforcement agency recruits 
stratified by age (20-24 years, 25-29 years, 30-34 years, and 35+ years) prior to academy training.   
 20-24 years (n = 59) 25-29 years (n = 75) 30-34 years (n = 22) 35+ years (n = 23) 
Age (years) 22.47 ± 1.14 (22.18-22.77) 
26.53 ± 1.43 
(26.21-26.86) 
32.05 ± 1.43 
(31.41-32.68) 
40.52 ± 5.35 
(38.21-42.84) 
Height (m) 1.73 ± 0.09 (1.71-1.75) 
1.74 ± 0.09 
(1.72-1.76) 
1.74 ± 0.09 
(1.70-1.78) 
1.72 ± 0.10 
(1.68-1.76) 
Body Mass (kg) 76.31 ± 12.54 (73.04-79.58) 
80.48 ± 14.03 
(77.25-83.71) 
78.24 ± 13.33 
(72.33-84.15) 
79.97 ± 18.69 
(71.88-88.05) 
VJ (cm) 53.21 ± 12.45 (49.96-56.45) 
52.22 ± 12.79 
(49.28-55.16) 
48.36 ± 12.71 
(42.73-54.00) 
44.06 ± 11.86*§ 
(38.93-49.19) 
PAPw (watts) 4631.32 ± 1068.14 (4352.96-4909.68) 
4760.70 ± 1174.58 
(4490.45-5030.95) 
4424.66 ± 1071.91 
(3949.40-4899.91) 
4424.12 ± 1437.71 
(3620.41-4863.83) 
P:BM (watts·kg-1) 60.60 ± 10.27 (57.93-63.28) 
58.89 ± 9.82 
(56.63-61.15) 
56.57 ± 9.46 
(52.37-60.76) 
51.94 ± 8.74*§ 
(48.17-55.72) 
MBT (m) 5.72 ± 1.28 (5.39-6.06) 
5.89 ± 1.23 
(5.60-6.17) 
5.92 ± 1.15 
(5.41-6.43) 
5.25 ± 1.48 
(4.61-5.89) 
RMBT (m·kg-1) 0.075 ± 0.015 (0.072-0.079) 
0.073 ± 0.015 
(0.072-0.079) 
0.076 ± 0.012 
(0.071-0.082) 
0.066 ± 0.009*¥ 
(0.062-0.070) 
* Significantly (p < 0.05) lower than the 20-24 year group. 
§ Significantly (p < 0.05) lower than the 25-29 year group. 
¥ Significantly (p < 0.05) lower than the 30-34 year group. 
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Table 3: Pairwise effect size data for the vertical jump (VJ), peak anaerobic power measured in watts (PAPw), power-to-body mass 
ratio (P:BM), medicine ball throw (MBT), and relative MBT (RMBT) in law enforcement agency recruits stratified by age (20-24 
years, 25-29 years, 30-34 years, and 35+ years) prior to academy training.   
 20-24 – 25-29 20-24 – 30-34 20-24 – 35+ 25-29 – 30-34 25-29 – 35+ 30-34 – 35+ 
VJ 0.08 0.39 0.75* 0.30 0.66* 0.35 
PAPw 0.12 0.19 0.16 0.30 0.26 <0.01 
P:BM 0.17 0.41 0.91* 0.24 0.75* 0.51 
MBT 0.14 0.16 0.34 0.03 0.47 0.51 
RMBT 0.13 0.07 0.73* 0.22 0.57 0.94* 
* Moderate effect for the pairwise comparison. 
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